Cyclic AMP increases bradykinin receptor binding affinity in human endothelial cells.
We demonstrated bradykinin receptors in human endothelial cells and studied whether bradykinin receptors might be regulated by cyclic AMP. Messenger RNA for bradykinin B(1) and B(2) receptors was detected with real-time PCR and B(2) receptor protein was confirmed by immunoblotting. Saturation binding experiments with increasing concentrations of (125)I-[Tyr(8)]-bradykinin (25-700 pM) were made to determine maximal binding capacity and dissociation constant. However, saturation binding experiments suggested one class of binding sites, maximal binding capacity of 39.3 +/- 1.3 fmol/mg protein and dissociation constant of 352 +/- 27 pM. Competition studies with bradykinin B(1) and B(2) receptor antagonists showed that binding was competed by a B(1) antagonist, and when internalization was inhibited with hypertonic buffer, by both B(1) and B(2) antagonists. Stimulating cells with dibutyryl-cAMP, cholera toxin and forskolin for 24 h increased (125)I-[Tyr(8)]-bradykinin (90 pM) binding with approximately 50%. Saturation binding experiments with dibutyryl-cAMP stimulated cells showed, that the dissociation constant was altered from 352 +/- 27 pM in non-stimulated cells, to 203 +/- 18 pM (P < 0.001) in stimulated cells, while maximal binding capacity remained unchanged. Binding was competed similarly by the B(1) antagonist in stimulated and control cells. These results suggest, that the dibutyryl-cAMP stimulated increase in (125)I-[Tyr(8)]-bradykinin binding is probably due to increased B(1) receptor affinity with no change in receptor capacity. In conclusion, bradykinin B(1) and B(2) receptor mRNA was shown in human endothelial cells. Binding studies suggest that bradykinin receptors are competable with bradykinin antagonists. Adenylate cyclase activators probably increase bradykinin B(1) receptor affinity, without changing capacity, and thus increase bradykinin binding.